Genomic organization and expression analysis of Toll-like receptor 3 in grass carp (Ctenopharyngodon idella).
Toll-like receptor 3 (TLR3) participates in the innate immune response by recognizing viral pathogens. To investigate grass carp immune system responding to GCRV (grass carp reovirus) infection, the full-length cDNA sequence and genomic organization of grass carp TLR3 (CiTLR3) was identified and characterized. The full-length genome sequence of CiTLR3 is composed of 5668 nucleotides, including five exons and four introns. The full-length of CiTLR3 cDNA is 3681 bp in length and encodes a polypeptide of 904 amino acids with an estimated molecular mass of 102,765 Da and a predicted isoelectric point of 8.35. Analysis of the deduced amino acid sequence indicated that CiTLR3 has four main structural domains, including a signal peptide sequence, 14 LRR (leucine-rich repeat) motifs, a transmembrane region and a TIR (Toll/interleukin-1 receptor) domain. It is most similar to the crucian carp (Carassius auratus) TLR3 amino acid sequence with an identity of 99%. Quantitative RT-PCR analysis showed that CiTLR3 transcripts were significantly up-regulated starting at day 1 and continued through day 7 following GCRV infection (P < 0.05). These data implied that CiTLR3 is involved in antiviral defense, provide molecular and functional information for grass carp TLR3, and implicate their role in mediating immune protection against grass carp viral diseases.